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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polybutadiene for solid golf balls that gives good ball-hit feeling 
with a large flying distance (carry) and high durability. 

SOLUTION: Polybutadiene is crosslinked with co-crosslinking agent and an peroxide and the resultant 
crosslinked polybutadiene is used as a base rubber for a solid golf ball and this polybutadiene has the 
following characteristics : (1) the 1,2-ene content is 4-30 mole %, cis-1,4-ene content is 65-95 mole % 
and the trans-1,4-ene content is 15 mole %; (2) the ratio of the toluene solution viscosity (Tcp) to the 
Mooney viscosity at 100° C (ML1+4) is 3-6 (Tcp/ML1+4). 
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;W tftU-K rh7^7 Hv^7;^D7x-;W 
tvU-h, -rh^X (3, 5-tfXhU7;^u^^ 
;V7x-;W tfb-K fh7^x (fh77Mn^ 
f;b7x-W tfU-K fh7 (hU-T;l/) 
K fh7 &i/VM ^U-K h'J7x-;l/ 
^7;l/to7x-;W #U-K hUX 
P7x^;W (7x-;W >fl/-h, h'JfWF7 
K-7, 8-^*/l/^>x##U--K fF77;l/ 

6fts 0 

[0 0 6 4] — ^fty^im ^l/^x^A* 

^7^>> I^Sm^7xa-t-')A*ft^ 

[0 0 6 5] *;l/3Kx»>A*^>C0RttfflJfcLTii, 
h'J7x-;^;I/#-'>AAf'tx h'Ji»7x-;b 

CiffM*, hUI»7x x/l,#;l/#x ^ 
A#^*^J|{£#J£LTt^ HJ Wf;l/7xx;W 
A;l/fc^AA^X hU (^>7f;l/7x-;W 

[0 0 6 6] T>^ex«>A*^*>C>Sf*ffJ4:LTtt, 

'J^7^--)AAf-^X hU (n-7^;I/) 7 
y^x^AA^fryjS:^ h »J Z;l/^;bT>^x*>A^ 

N. N-^W-U-'JAAf^X N, 
N-^xW-'J-^Lijftv, N, N-2, 4, 
e-^^^^bT-U-^AAW^HON, N- 



(6) «FB8 2 0 0 1 - 4 0 0 4 0 

JO 

^^vft^co^T'/l/^i/T'v^ex^A^^VJgr^f 

[0 0 6 7] *X5f>x^A^^*X0Sf*flflJi:LTtt, 
h'J7x-Matw-)A^^X HJ (^;I/7x 
x;b) ^X^x*>A^^>, h U CTWxX 
;b) * X *x V A * > & if O h U T »J - /I/* X * x 

[0 0 6 8] tt^*>ttft&»Hu JtETMSLfclHB 

/o tttt7x*>Rr;*^*>o*^6, ^ft^ftffiiucii 

[0 0 6 9] -f*>tt{t**fcLTtt, HJ 7 

i-^/l/^-^Afh^+X H>^7MP7x- 
#U-K F'J7xx;^;l/^Afh7^X 

(7Wp7x-/W sffL'-K N, N-^f/b7- 
'Jx^fh^X (^>^7MP7xr;V) tfls- 
K 1, l'-^WxP^Afh^X 
>^7Mp7x-;W sBU-hfti;^»*LV\ 

[0 0 7 0] Sfc. (B) «»fcLT, r;l/^4=-9->^ 

tOTftoT, — »S(-AI(R')0-) n T?5^*tl*« 

zti%o (r* tiK^iSt i - i oo«{t7k**-e*o, 

-W/NoyvK^atf/ Xtt7;l/:34v>S?«8*Sftfc 

A^ h'Jxf;l/7;^->)A, h 'J^V7f-/V7/H- 
V A&Hco h u 7;l/*;l/7;l/ = -»>AMf<0I^^ 
if #3^5 ft So 

[0 0 7 1] h U ;l/7^^-^Ai: h U7f ;l/7;b 

[0 0 7 2] Sfe, «d»JfcLTtt, JftSW&&<££L 
40 T**Wf&ft*#^ CcDffitc|^hU7;b^;UT;l/^x 

»**s>*-7b*2#*«f 6ft*o 
[0073] (a) «»aa (b) «»te. £&tc 

(C) LTJ13J8«Slfg 1 -3«l7a»SO^«&Hft 

( c ) jatfosanfc cfc t> fi^?gtt^«i*rr 

50 -&«BftH^*tf6ft* 0 
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// 

[0 0 7 4] «{*W&ffc£*4:LT«\ 
A, r^/l/'J^A. 7x-;l/'Jf>A, "OS^l/U^ 
£A, **"Sv*7l/y h^f-^'J/l/^^l/ 

f;l/V^v")A, i^v^vvl/V^v/^A, i/x^vl/ 

[0 0 7 5] S&fc, i^Wo>»)A^n7^ h\ 

xf^^^'JA^P^^K, x^;I/T/I/^x ^AS/ 
7;^^WF7^h\ HzX+x^l/TVl/^x^A 

[oo7 6] ±B&<omm^j&^<om^t lt, ca) 

-TF (CpVCU) 4ifORMX3, ftSV^i, ->^n 
^y^^X-M+V^t^A^o^^ F (CpV 
(O) C 12) &H<DRM (O) X2, (B) Sc^LT 

7i-;W #b-K (C) S»tUh'Jxf;i/7;V 
^x^Afcifco h y r /u ^ x^ a<o£B^±# # 

[0077] (b) imhisT^x-smt^* 
[0078] #tt»«»<oE-&»j^tt, sa^ffatfii 

£-tffc:<fcDSfc*#, (A) f&ft<D*# 

(B) ^OT;l/^y^>co^e;l/hk^, £?£L<te 

l : 1 — 1 : 10 0 0 0 0, <fc L < ti: 1 : 10 — 
1 : 1 0 0 0 0Wo 

[0079] (a) f£ft<D**Tm>mm{*£ (b) js 

^(D^^ryitit^tco^jvtt^ #$L<fcfci : o. 
1 — 1 : 1 0T£3o 

[00 80] (A)e<D^Dt«i: (OS 
^«f«^JBft^Wi:a)^r;l/lt«, §f^U<ii:l : 0. 
1 — 1 : 10 0 0 07:$>% o 

[0 0 8 1] tt«t«»<0»j!BUW*tt. MBtt*^ 
Olftf^t^^i^yv-i: (B) j&fttcomM 

m-etmx. (a) «»«r»*D-rso 

01^*7*^x^/7-4: (B) J&ftftXf 

(C) «»*ffi*OIB^Tffi*PL«:«««*«K: (A) 

(b) ^^t? (a) «»*a*p-r*o 



(7) «FM 2001-40040 

/2 

[0082] *«biu£:*5^t«\ mm&tisT 

Hie. (D) «»i:LT**iSJiP'r*cl:*WSLis 
(C) fi8»tD#»7 r ;l/5x«>Aft^«ji: (D) «»c07j< 

£(D*:>ltt (C) / (D) tt. #i:L<te0. 6 6-5 

<fcO»*L<«0. 7-1. 5T*S5o 
[0 0 8 3] tt»«»<0iS*PlW*«4. fWRttft^ 

® fi-^-r < * tt» ^x > ft^^e y v-xte^ey v-<h 
ttttattdttrlc: (D) rtfl*»tau (C) AjttHHm 
;o Lfc*. (a) (B) *»*e«o«*-eSi*p-r 

SMtoafrtbKC (D) tftftt (C) «»*Wobfc*. 

(a) «»k (b) &#&&*vMi*T&tim*** 

[0 0 8 4] Sfcfi^BSte, i&su:iSi:T***«#* 

[0 0 8 5] 7k8|cD#ft»;i\ ft^^X> l ^WcfctL 
T N ff^LOiSOO^U^l/fiCF* &£V^±. 20t 
1»EET1 2 LWTTfctK <fc DfiF*L< tt5 0 5'J * 
20 ;l/WT, *4^tt, 2 0°CimJETl. 2 LKTtfe 

[0 0 8 6] ccti^tr^^xy^y v-£ 
[oo8 7] ^^x^/7-im^v/ux 

1,3-^>^^X>, 2-xf^-l, 3- 7^^'x 
2, 3-^7f;WS/xx 2-y^vl/^y^ 
x>\ 4-**7W*:/#^x>\ 2, 4— 'Mri^xv 
30 aifOftfS^xx x^l/y, ^ntfuy. :7-r>- 
K TxV- 2, ^V7fX ^>t^>- 1 , 4-y^- 
Myfy- l , 'v^-fey- l . l 3?<E>3ES1 

Kt/t^^X v^n^y-rV, S^a^-fey, 

i/tru^i/ZitiLi/, 5 - x^- U 7 s y - 2 - y 

y, i. 5-^**^>*^fftfa:^*U7-f 
[0088] a^ffifciu nsffis*. 

y. ^>*v«¥OBBfl6Se«fb*c*. 

[0 0 8 9] *«W»C*l^Ttt, ±§20tt!S*RJT^<Dig 
50 ST'ffi^lT7Ct^L^o ^MS^ti. ^ffl 
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[0 0 9 0] fi-a-Sftti- 1 0 0 — 2 0 0 1CcD®5B;b<&? 
$L<, -5 0-1 20t<DW1tli:!lf^U\ 1 
^BSIBtt 2»~12 B$HOKHA^$ L < , 5 #~ 6 B# 

[0091] ±eo#u •72iS3L>&mit-&torv&&t 

8 0t(CLT, afbB-«J**DAT3 0~6 0»lfflJR^r 
S„ AflMcKfbKjtJH (2. 6- t -7*;l/-p-*b 

[0 0 9 2] Sffc^-egttSttfcjtf'JT^S'xi'ti, 
4 4 0 %JW±, «fK 8 0 %W±#WT-5 
SES»tttt«:»*ffi^e>»SL<» A— 
— — ( 1 0 0°C) = 1 0-2 0 0, <&lc 
2 5-1 0 0A'!fSU\ 

[0 0 9 3] Sfc, ^iJ7^i/*xyt^tl,ifl)l 

ti> aas*PT'^y ^^^i^ioo-sooopp 

it^«ffi1fc&Jlltf'>&<, 5000ppm«fc 

[0 0 9 4] =fAfflflJc«jl::*iWS»W=rAi:LT«, ± 

7* S*x>, X^UIX^^xiyrfA (S 
BR) , ^MdTA, ^'J'Tvyu^nA, x?-L^ 
yatru>i?x>=fA (E P DM) r&Z*WM.-7\s>\ : 

(g£0 LTfflvac s«rrA<o5 0ii 

[0 0 9 5] =fAffl«W»CE^*tl*«ai«aiJtt, a. 

sibs zo&mmimzm o itA,?-£:JAii&£#it> * 

>J;l/|S, ***y;l/»fti;©a. /S-x^Uvte^fflfp 
*;l/#>tt*Sffla 14*0 ?g/ut?rf a . /3 - 

x^U>tt3pa®fti*;i/^>tti:^JBitfk!HJi:%fi^;?* 
T, a. /S-x^l^>14^iaftl*yUift>K«^«tai:L 

[0096] ±B^mmm<Dm^mi,t, mcmmznz 
ctit*^b\ mm&mt3i» i o ommmci$LT i 

0-7 Ofi«»-p**Ci:*<»*U^ A&flttJOE^ 



(8) ItBf] 2001-40040 

f\ ES1MEtfM£"FLT. JIUBi«</hS<* 

$3B«fc 9 3vyU7->3V«f<iS:!3t 

[0097] ^wuc^t. =rA«ap»*«j«^r*c 

[0 0 9 8] CO/W+^KIS, JAfc.fetfWa? 

tx.i£i?t5.jw<-*3-y-^ h\ l, l-trx (t-y 

*4=-$/) 3. 3, 5- h'J ^^l/^^n^-y- 
[0 0 9 9] C©/<-**1MK«©E£»i, »H=f 
A 1 0 OMSBKttLTO. 2~5lW!ifSU>, 

[0 10 0] ±8B=fAffl#«jK:(±, JOWWST^'J 
>I/«ffiSHe>$>* ?i"J >H*E»©lf£*:JII«aW(iJ fc L T 
fe ftffl-T S Eftf bffi«*E^ L T fc <fc ^ U S & »c «2® »c 
fSCT, ^^y>A*ifcO?tWJ, »{tfi&lk»k Xf 

[0101] 

[J&560IJ] 

[0 10 2] = ^aHfjgti. frmMX'** 
30 £oTtTofc„ ->X7 4 0 c m"\ h7VX967cm 

\£->i>9 i o cm-* (Dmw&mitfrzs.i'umm* 

[0 10 3] [tj] {*, h;l/X>MT'3 Ot©fiST' 
ffl^L/co A— (MLim) JISK6 300 
ttWJBLTill^Ufco h;I/X>jgWB« (Tcp) tt« 
sHyr— 2. 2 8g^rh;l/X>5 OmUC^IgLfc^ ^ 
«P?SkLT«i*W«iEffl«W»« (JIS Z8809) 
V\ *^y>7x>X->-3teSfhNo. 4 00^fflLT, 
2 5lCT-SiJ^Urco I C PT$iJ5£Lfco 

40 [0104] =f>\sy#—)UDttmwffiii: mm, 
y -) *> ^tf/N^v y >^T»^tt*iB!ffi Ltco 
k i zrzmomf. tft-zt'fc'N-y Kxe- k 4 

•y i-lc^-y K 1 S^5^*BJ»)Mtt, #->Wt^y KX 
If — K 4 5 m/#T'fra£ Lfc:^FCO^-;bcoST^ST*<D 
50 S§g| (-V-F) ^Iil^-TSc 
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[0 1 0 5] 

-h^U-7^)WgII«L, 7^yxV4 0 0m 
L^ft^/uT^ff-T^o 2 0°C, l^E&WT* 

2 0 0 c ct07]<^^:Slg£v7,^o^-^-T^fflbTa 
XLfCo h'Jxf;b7;R^A (TEA) 1 

mo 1 /L<D h;l/X>r^r^> v'^P^^^^x-yl/^t 
^h^D7^K (CpVCh ) 5mmol/L 

Hy^7WD7xx;W (Ph3 CB (C 

6 Fb) 4 ) 2. 5mmo 1 /LO h;l/X>M^tl 

^nst i ic^a/ctfanx., a^ss 4 0 °ct* 3 0 #h 
ffl^tfo/co a^m. 2, 6 ->>- 1 -^/b- P - 

mm^mn^mMi^tzo ^2-4 testis 

[0 10 6] 
[Si] 





TEA 


CpVCI 3 


Ph a CB(C 6 F 6 ) 4 


No. 


mmol 


mmol 


mmol 


1 


0.2 


0.004 


0.004 



[0 10 7] 
K2] 









No. 


s 


g/mmol.V.h 


1 


602 


30.100 | 



[0 10 8] 
[«3] 





[r,] 




No. 








1.2- 


1 


2.3 


88 


0.7 


11X3 



[0 10 9] 
[«4] 





ML-! + 4. 


Tcp 


Tcp/ML 1+4 


No. 








1 


33.9 


144 


4.3 



[01 10] rasas* y yzis^yom^ ±ta<o# 
ijy^^xv doog) *^tsm^m^ynmm*s 0 

°C, HJ7xx;^P7^K^ 0. 4 gSAl/co 
3 0Mfffl> mtmitm (2, 6- t -y^-p- 
A,T*3I@U ^^H±/co f#£nfci§^14#U 7*^x 



(9) WW 2 0 0 1 - 4 0 0 4 0 

VfcL ^#M#3 6 0 p pmT&o/co 
[0111] (rf;b^^-;UO^) o^c, ±|H»« 
7#>>-x>£:ffli\ ^'jy^^x^gsicS 

:J2*«WM*I* 15 0W3 0»W)!inffi5IB«riOBl/T. s 
S3 8. 5mm(037-^}#/Co 

[0 112] 

C«5] 





£531 




100 




25 




22 




1.8 




05 



1)a->/-X'^425(SgS^Si) 



[0 113] 

[snfi&<?ij2] 1 Tf»6nfty-e-^yy y H=f 

[0 114] 

[itttM 1 ] nfiSCT 1 r^t^x>«mettft u 

[0 115] 

[ Jt«« 2 ] Hfi&fiBJ 1©#'J7> ~>*x VOttfe 0 tc . #s 
8M&&<0#V7ft5?X-> (UBEPOL — BR 1 5 
0, MLi**; 4 3, S^afgjg ; cis9 8%, trans 
1 %, vinyl 1 %) &t&g&%.\sXu =tV>H:%m.5\C7n 

[0 116] 
[^6] 







Jt««2 


**C«3 








BR150 2) 










11(g) 


45,5 


45.5 


45,5 


! (PGA) 


90 


89 


90 


(m/sec) 


66.6 


65.4 


65.6 




241 


238 


227 


ttMftMfe) 


140 


109 


100 



BR150 2) 



[0 1 17] 



20 



30 



40 
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i5zw<omm *jwo#y7*yxyit, utmost 



(10) KfBfl2 001-40040 

18 

5r^x>T*« D *<0»«tt»W\ fTWftWUff"^ ffi 



F £-A(##) 4J028 AA01A ABOOA AB01A AC01A 
AC10A AC20A AC28A AC29A 
AC31A AC39A AC41A AC42A 
AC44A AC45A AC46A AC47A 
AC48A BAOOA BA01B BA02B 
BA03B BBOOA BB01B BB02B 
BC01B BC05B BC06B BC09B 
BC12B BC13B BC15B BC16B 
BC17B BC19B BC25B BC40B 
CA17B EB13 EC01 FA01 
FA02 GA04 6A11 GA26 
4J100 AS02P CA01 CA14 CA15 

CA16 CA31 DA09 FA10 HA53 
HC29 HC36 HC85 JA57 
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